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CARRfl»i»ES._J_ mtpaU iflaunt.' 



fright Jf-!". 

Length jCurratu 
"* tCbsmb. 



(Proof fCi 
« 10. 



(Carnage 

Sorrics Charge.. 

Selling 

Burning Shell... 
IPropnrti- *■ Lt'ti i. <■. :: 11 



l.i i'Jh 
6-639 
fi-AM 



lMI-i 
frl2* 
5-07* 



. imTolT, 

compared Willi a gun of similar calibi 
is only > weigh! of shot, an J Ihe greatei 
miller natures «T* found lo answer ' 
ol L'omesse*. The B8 Pdr. is likewise 
will. Shelli 



Highest 1 of Shot, Lowest ,V M 
2 I J -If 11-6 II 
1-1* I LO I <i I I 0-. 
■•.9 \,* J5P jJO 



^hVgrei 



I iliiniiiilliuii >■■■.■■!.! 

harge ol' powdur, which 

ciiity wilh which ii is loaded : so 




cordage *M distinguished hy 

night of. Rope. — Multiply the leiifith in fal. ■■■iim by ihe square 
rcnee, and divide tin- i,r ...In t-i hv !«) I'm- ilie « ■■ighi in cut*. 
strength of » Rops, or tkt weight it will support — Squai 

e, and din i<li.' 'iv ii lin Hie d-jscriulion of rope gentrsily employed, if 
new atid of the I.ihI qunliiy divide by J instead uf_G. 



fHatiras Srttllerg (CONGREVE ROCKETS.) Dfpat, fflount. 

FBACTICE T4BLE OF NEW PATTEBU CONGBETE EOCKETS. 
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i — If [he whole length of 
the Fuze he left ill the Shell. 
B -If Ihe whole o 



2300| 25 1800 f>— If Ihe it 
jkaat Inch of tl 



ad hs a shot Rocket, the only thing 

powder in the shell end that the plug i 



aecured 



iake ctre that there is no powde 

■ plug-hole. If the Rocket is to he used H 1 (hell Rotfki t, at the longest 
__j .,__ _ L _,i »„_., .,._ f „ Ie i,, ft Bt itaru) ] 



hell filled 



great at 



plug is to he taken ol„ 

. ...id the plug replaced.— It it the shorn- ji rangB, tin fnae is to he entirely 

bored through, ami [he R.ickel ciMnn-.^iitoii I«m-I into, to within one inch and - 
half of the lop of ill,, euue.in the 2 '-pounder Rocket, and to within one inch i 
I S pounder Rockets. 

wind is in front, add half a degree to these elevations, or deduct the 
ind is in rear. ■ Al all limes lay ill.- r-ickfi u, /e.vW.and ihisdrflcc- 
in proportion to the stn: -iiijlho! lk-. b;.-i-/e and distance to the ohicet, 
>u ought to be pnid lu (his. mid to the manner in ivlik-h ihe stick is 
mrewedon, in order t-> .-n-'ii-e a mie p...e:e ; adjust i!,. mlie ii. liberately after eaehj 
ound, and alter the e lev-alien rind dire el ion if required, (tuckets are most ad- 
niitiij.cou'i with '21 ami 12 Pi"!Ti'ii.T-,..v ii;.-,i Ivoop., 're'ii s ill in 1000 vard) 
mldings, posts c,'c. 5i.fl to BlW ; nuil net ne:ir-r than -lOO yards. ,u; ' 
hout 3(N) yards, and never nl greater ratijiL-i linn fi or 7i)0 yards. 

Ground vollies carry disorder into an enemy's tanks, i-^iecinlly CiTalry, fo: 
.-liicli purpose 12 ponriaers -h.nil.i lie n-r d in wellies of (i or a when the enemy ii 
J00 yards distant, and l ellies ol S (■.. lL'-ii i.aiiuilrrs may bo used when he arrive: 
w.r-.i: 4iin vm^. ; thi-o are also use i»i in skirmishing. 
The Rocket is placed with its shoulder flush wilh the rear of the tube. 

Ts Bud the distance of an abject by the leport of File Anci, —Multiply tin 

Amber of seconds Wi a. ■em hi:- Ih-h and tio Kpmi uv 1 Urn for the- j:j,, 11[t ;,. f 01 - r 
Sound will be lender in propertion to the eondeilatien of tic air.—Water i 
ae of the greatest conductors of sound | it can he heard on water nearly twite n 

Tofisd tie distance by ucanseftbe tangent seals sfngna the aeijjnt .ftae ob 
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Naccaaary Precaution! far preparlaf Coronton Sheik, and Spherical Caaa Shot 
J r»B.ni H . 
lit.— That 1 lie shell* are wi* cleaned, gauged anil einuilnod. 

i.i.-j'iiii! il..- fin.-j ,...- 1 1 . .-■ . l ■ - M :ii ■]!.■ '.'■■'.:■ i..ii-.- 1" iiiv .-li.-M-'iii.' tiit-.i ..r :i>. m.v.i: .'.,. ;■ 

.in,! 111 sr . jnu-pjii,! !!-.,[■. .-,,. n.. 1: . !;,»,.., lL,,|i,.,«»™ieft. 

■i ! 1 . -. I., ...ii! ■■ .. ..i!.. i ,«■„,! ■>;■,::■■■,, VJ. ;.!.:!. , »5;H»;,: .J,. .'. 

il'-.''c.-.V|..'i-„'..i :!.'■■ i us''. V),',"." ':.,. i'.'imo!; „ t ,L".'.'l','liio»i tbehlo»s°ofthe driver td b. made 
-".i".'. , i : ,l".-, '.,i.':"..-[. k aTdV work* dragnd the ?«■*, "'it. junction with 

.'111 -It .',.■:] . -.n:. |iif |. :,i'. .1 in .in Liriput ion o[ an action, the ranee they are intended for. and 

Cannon Saella— have only 'he regulated quantity of bunting powder put in them, when 

mod Fifiaimi mm.i : but if iv ( |ii ntd 1., lire Imilihnji, .v. a ,j-.i..i-.i ,i v nf (v.'iiinmitile mailer 
., ntM-.l. »in:h ii/pnx-;. „r p., ;!--,..■ J <>: J inr!,,.* i,, iU r. ,u Cinu! r.nd Valenrieunej eonipu 
■ Ition drii-an Into atari for the pitrpoaa. 
■phariaaJ Caaa Baat- are tilled with leaden ball a, the buridnj pawdeilhen put in, and 

r.'i' !■;■ il.. ivi ty !■ ■' iy t!n >■ ,i m, ■ ; tie shell. 
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Carried Gun Limber 
: Bma Store Box. 

J 1 Auger F *e Brace 1 

'Bottle Copper with 6 oz§-? 

of Spirits of Wine 1 

Box with SO Sphl. Cane 

Fuses* Jh 1 

,, with half skein of 

Quick Match 1 

,, Copper dredging with 

Jib. of Mealed Pow- 
er 1 

; Cloth Waxed yards. 4 

; Compasses Common pair 1 
j *,, Brass, pocket, 

I Gunner's 1 

Esses Iron... 4 

,File Saw 1 

( Funnel Copper small.'..,.. 1 
■ Hammer Wrench "... 1 



Match Cotton, Skcint.... 1 
Pincers Fuze Brass*. 1 

„ Gun ; I 

Rasp half round 1 

Saw Fuze 1 

Setters steel for Saw I 

Scale Gunter 2 feet Brass. 1 

Scissors, pairs 1 

Setter Fuae....l., 1 

Spiko Gun Ragged 1 

» 'mi Spring l 

Twine Europe fme....lbs. 1 
Viet* Hand Rum wooden ; 
WpAnch Iron, for nuts.' 



Carried on' the Gun Carriage. i?* 

Axe hand with Helve... 1 On left cheek. 

Bit Gun Steel small.... 1 On righV-aJieek. ' 

Bucket Water 1 Hooked in front. 

Chain Locking 1 Hooked to loop underthe trail, and 

- r to hook on right cheek. 

Drift Vent Gun 1 On right cheek. 

Hammer "with Turn- 
screw' 1. #£ right cheek. 

Iron Priming 1 'On right cheek. *■ 

Stock Portfire 1 Oir.left cheek. ,. 

Spunges with Canvas . 

Caps 2 i.ac above, and one under the trail. 

Carried on Umbersv 

Box Grease, to each 4 

Limber U ider each near Amr*^ , tion Box. 

Prolon f.. Lashed between the mmunitionj 

Boxes of."jf •fcMmbei 

Carried en. AjmriunitimiWaggo* 

.Knife Laboratory x \* _ „jj, M- . /Aetwe^^he '•-eehrii f 

(Mallet Setting..:. 1 ' • Felling 1( board *T <. 

A * «_. ,( Head on front- foot boa. 

/ixe ncK...^. i ^ tweejj boxes. 

Axletree Iran, to a Bat- 1 I-Sluifg under the Ws^^wi 

tery ; 2f wheel. "" > « * . 

Bucket Water 1 Under rear foot hoard. . i 

™..i.. t ~-v;~„ i i Hooked to loop under the beam, and 1 

Chain Locking 1 ( hook on ^ gide 

n ,. _ . f Along side of and secured with the' 

Crowbar } \ Fefiing Axe. 

Handspike Common... 1 Lashed underneath the beam. 

vr >i— o /Helves between fflhTs" of dragropes on 

Mmmotte * 2 \ front foot boaid. f r ^:i r\ 

Prop Wheel 1 Under the fmfflng * r ■ 



■••<» 



optf Drag, Gun L. F. 



\One set on rear, and one 
J front foot board. 



*■ *. 



^oeyafty eyage. , M^! . ?*"!.. ^.I: 2} l on «ddlebl**>f Waggon. * 

;4Gailo 



—One Kejs^rQitalt.iAK 4 Gallons of grease s'ung to rear of Waggon, when no " Grease' 

box'n* attaeheYjo th* LunbeZ 

Skeins of Line sWaing kllowedrfor lashing 

In aifceasea where Hone Artillery have their Waggons drawn by »Bullocki, the following 

Stores fticuM* 5 taken from Wagfonv-bodics, and placed upon the' Gun Limber, ai shown 

below. 



j* ^f to py-tt^DDed on Jetweftn Small Store Box and Foot Board. 
*£ l &a*kjHi twr p*reh, hejve between the Ammunition Boxes, sc 



secured to the 

I 
•anted on the Fiot Board, lashed to the Stay irons, and pole pinj 

1 V Afamotte, on the Foot board, helve between the coBa of the left Rope. I 

* The' remainder of the Fuses^elonging to the Subdivision, are packed in the small par-:! - ' 
tifions in iheuuall store box of Waggon Limber, in which, and the two boxes under Wag- 
iron, surncierrrcoom will be found for the package of surplus small stores, &c. 
• ■■ U Skein in tfip Axletiet box. 
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paAcncil auLES or ODHSsai 

1. TkalnrtgKM.wUk ttvea •lava.Uaa, ulduifi, Ml|kM^toM 
Una Iks akuf ■ (Mr a»y aikar Int fraaa, as* alaratiaa. 

Multiply the known charge and elevation, into the proposed first graze, 
the. proposed elevation, into (be known Ann grasA. and rfirida the first prod 
by- the last for the charge required, in ounces, '-.--• 
! 1. »!«■»•.• rtmt. tar w*a.j*a< taa,Utlia>«a<*f3ruaUarakane, sr 

afcnign aaar mmMum ■— eja. '. "o 
The ranges hacs.the utne proportion as the charges ; that is, a« one rang 

to ita charge, so in fljy, other range to-ita charge, the elevation of the piece he 

the lime in both owes. , 

- TaMa ot T>lodti** r eU. of Shall*. 
Nature of Shells in inches .':.«, 18 .M JL H 


CrnmA Ofpaairder (la 
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la Marty aa tha xa-f a, the Run and elerat 
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2. The velocities decrease as the distances increase in a proportion some- 
what higher than the squares of the velocities throughout, and subject only to a 

* mall variation. 

3. Very little advantage is gained, in point of range, by increasing the ser- 
vice charge, the velocities given by large charges being very soon reduced to 
those by moderate charges ; those, for instance, given by half the shot's weight 
are reduced to an equality with those by one-third, after passing through a space 
of only 200 feet (Vide 8.) 

I 4. Very little henoflt is derived from increasing the length of Ghms, the velocity 
given by long guns of 22 calibres being reduced to an equality with that of short 
guns of 15 1 calibres with similar charges, after passing through the following 
spaces, viz : — 

With } the shot's weigjit, about .' 285 feet 

„ I do. i do 200 

„ } do. do 150 

„ £ do. do 1 15 

5. The resistance of the air, against balls of different diameters with equal 
velocities is very nearly in the proportion of the squares of their diameters, or as 
their surfaces. 

6. A vory great increase of velocity may he acquired by a decrease of wind- 
age, from | to \ being lost by the windage of ^ the diameter of the bore. 

7. By firing the charge in different parts, (separately, or simultaneously ;) by 
compressing the charge ; by the use of wads ; by varying the weight of the gun to 
lessen the recoil ; or even by stopping the recoil entirely, no sensible change is 
produced in the velocity of the ball. 

j 8. The velocity increases with the charge, to a eertain point,peculiar to each 
'gun ; but by further increasing the charge, the velocity gradually diminishes ; 
yet the recoil is always inereased by an increase of charge. (Vide 3.) 

9. The velocities of balls fired with equal charges, increase to a certain point, 
when the gun is longer, in a proportion which is nearly the middle ratio between 
the square, and cube roots of the length of the bore. 

10. When shot of the same diameter bat of diflerent densities arc fired with 
the same charges of powder, the velocities communicated to them are nearly in 
the inverse ratio of the square roots of their weights. Therefore, shot which ore 
of different weights, and impelled by the firing of different charges of powder, ac- 
quire velocities which are directly as the square roots of the charges of powder, 
and inversely as the square roots of the weight of the shot By making use of 
shot of a heavier metal than iron, (lead for instance) the momentum of tne shot 
discharged with the same charge of powder would be increased in the ratio of the 
square root of the shot's weight, which would both augment the force of the blow 
with which it would strike, and also the extent of the range. 

Compound Shot, or shells filled with lead, fired with charges increased | will 
inoreaae the power of range considerably. 

11. The depths penetrated by balla-of the same sice into wood, with different 
velocities or ehargee, are nearly as the square of the velocities. Balls of different ) 
sixes will penetrate to depths proportionate to their diameters : therefore a grea- 
ter ball will not only make a larger hole, but will also penetrate farther than a 
small one with die same velocity. 
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To obtain with similar oka**; •• on a given aaceat or descent, ranges corres 
ponding with those obtained at 45° on a horizontal plane. 

Oa a given ascent ; add to 45* half the angle it makes with the horizon for the 
elevation required. 

Example.— Angle of ascent 20*. 

(20+2)+45=55°, elevation required. 

On a given descent; subtract from 45* half the angle it makes with the horizon 
for the elevation required. 

Example.— Angle of descent 20° 

45— (20+2)=35°, elevation required. 

MOTTO*, FOECES, fcc 

OraTity— A body falls nearly 16 T V feet in a second of time ; and, consequent-, 
ly, at the end of that time, it has acquired a velocity of 32*; feet :— the velocity is' 
as the time, and the spaqe as the square of either, and the spaces for each time 
as the odd numbers, which are the differences of the squares, denoting the whole' 
spaces viz. | 

Times in seconds., 1 2 3 4 | 

Velocities in feet 32* 644 961 128f j 

Spaces in whole times 16'^ 64} 144} 257 J 

Spaces for each second 16^ 48 J 80^ H2 T \ 

of which spaces the common difference is 32* feet, the natural and obvious mea- 
sure of the force of gravity : thus a body falling from a state of rest acquires a 
velocity to pass through 9 spaces in the 5th second of time : 7 in the 4th ; 5 in 
the 3d ; 3 in the 2d ; and 1 in the 1st ; thus it is 9+7+5+3+1=25 ; which shows 
that the whole spaces passed through in 5 seconds equal the square of 5. 

Tke momentum, or energy of a body falling through the atmosphere is the mass 
or weight, multiplied by the square root of the height it has fallen through, multi- 
plied by 8021. 

Thus, a one-ounce ball falling from a height of 400 feet, would strike the earth 
with a momentum of 

oz. feet oz. lbs. 

1 X (20x8021) = 160*42 = 10026. 

Amplitude signifies the range of a projectile, or the right line upon the ground 
subtending the curvilinear path in which it moves. 

Tkc time of light of different shot and shells is equal to the time & heavy body 
takes to descend freely from 4 times the highest point described by the curve of 
the projectile. 

To Mad tke time of descent.— Divide the given height or altitude by 16 T * T and 
the square root of the quotient will be the time required. Thus, if the altitude is 
1200 feet, and the time of descent is required. 1200+16^=74-61 the square root 
of which is 8'637 the time required. 
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MENSURATION OF PLANES AJID SOLIDS. 
Triangles, Sight Angle.— The Hypothenuse is equal to the square root of the 
sum of the squares of the two sides. The perpendicular or base is found by tak- 
ing from the square of the Hypothenuse, the square of the given side, and extract- 
ing the square root of the remainder. 

Circle— Vide page 9. 

Circular Sing. — The area is found by subtracting the square of the lesser dia- 
meter from the square of the greater, and multiplying the difference by '7854. 

The diameter of a Ball is to its circumference as 1 to 3' 1416. 

To find the diameter of a leaden Ball, its weight being given*— To 4 times the 
weight add half the weight, and y&j of half the weight ; and the cube root of this 
sum will be the diameter in inches, nearly. 

To find the weight of a leaden Ball, its diameter being given. Take } of the 
cube of the diameter, and from it subtract £ of this third, and the remainder will 
be the weight nearly. 

To find the weight of an iron shell, its interior and exterior diameters being given 
Take ^ of the difference of the cubes of the external, and internal diameters 

for the weight of the shell in pounds. 
To find the quantity of powder a shell will contain—Divide the cube root of 

the interior diameter in inches by 57*3, and the quotient will be the weight in 

pounds. 

To find the side of a Cubical box to contain a given quantity of powder. Multi- 
ply the weight in pounds by 30, and the cube root of the product will be the side 
of the box in inches. 

To find the content of a Cone —Find the area of the base, and multiply that area 
by the perpendicular height, and take £ of the product. 

To find the solidity of the Frustrum of a cone,— Add into one sum the areas of 
the two ends, and the mean proportional between them : take £ of that sum for 
the mean area, which multiply by the perpendicular height, or length of the frus- 
trum. 

Note.— A mean proportional is found thus : as one of the sides of the base is 
to the corresponding side of the other end, so is the area of the base to the mean 
proportional. 

To find the solidity of a Sphere — Cube the diameter, and multiply by -5286. 

Note. — The solidity of an Hemisphere is half that of the sphere. 

To find the solid content of a Spherical Segment — 1. From three times the 
diameter of the sphere take double the height of the segment ; then multiply the 
remainder by the square of the height, and this product by '5236. 

2. Or, to three times the square of the radius of the segment's base add the 
square of its height; then multiply the sum by the height, and the product by 
•5286. 
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To find the quantity of powder to mi the chamber of a Mortar or Howitzer — 

Multiply the content of the chamber in inches by 55, and divide the product by 
1728, and the quotient will be the quantity of powder in pounds. 

Note. — The Conical chamber of a Mortar, or Howitzer, is formed of a hol- 

I low frustrum of a right cone, and of a hollow hemispheie. A Gomer chamber is 

formed of a hollow frustrum of a right cone. 

The content of a Conical chamber, is ascertained, by finding the content of the 
hollow frustrum of the cone, and that of the hemisphere (wde preceding Rules J. 
The content of the Gomer chamber, by finding the solidity of the frustrum of the 
cone 

To find the quantity of powder to fill a rectangular box — Divide the content 
(viz. length X breadth X depth) of the box in inches by SO for the pounds of 
powder. 

Note.— One pound of powder occupies 30 cubic inches when shaken, and 
31*4182 when not shaken. 

To And the quantity of powder to fill a cylinder— Multiply the square of the 
diameter by the length, then divide by 38*2 for the pounds of powder. 

To find what length a known cylinder (or bore of a gun) will he filled by a given 
weight of powder-— Multiply the weight in pounds by 38*2 and divide the product 
by the square of the diameter in inches for the length. 

Gunpowder when ignited expands with a velocity of about 5000 feet per second, 
and the pressure of the fluid is about 2000 times that of air. 

To find the content and weight of a niece of (hrdnanoe-~Divide the length of 
the gun into as many sections as may he found necessary. Find the content of 
each, and from their sum subtract the content of a cylinder, whose length is equal 



to that of the bore, and its diameter equal to that of the calibre ox the piece ; 
multiply the difference (if it be a brass gun) by 5*0833, (if an iron gun) by 4*2968, 
and the product will be the weight in ounces. 



Note.— A cubic inch of gun metal weighs 5*0683 ounces. 
Do. do. of cast iron do. 4-2968 

To find the content of a Cask — Multiply half the sum of the areas of the two 
interior circles, viz. at the head, and bung, by the interior length for the content; 

Note. — The content of any vessel in cubic feet, multiplied by 6*232 (or if in 
inches by '003607) will give the number of imperial gallons it will contain. 

Strength of Materials — In all questions, or operations, having reference to 
the capacity, and weight of bodies, it will be useful to remember, that the cubic 
foot, whioh contains exactly 1728 cubic inches, contains very nearly 2200 cplindric 
inches; 8800 spherical inches; and 6600 conical inches. Thus the capacity of a 
box 60 inohes long, and 30 inches square, is 60x30x30=54000 cubic inches, or 
81 1 eubic feet The capacity of a cylinder 60 inches long, and 30 inches in d* 
meter, is 54000-f-2200'=24 T \ cubic feet. The capacity of a cone, whose altitc 
is 60 inches, and diameter of base 80 inches, is 54000-^6600=8^ cubie feet. 







fHnfiras ^IrtiUftg 



Depot, iHnunt- 



Bimenaious for Siege Batteries. 



nee of Unibrsisure from centre ic 

Ire without traverses 

with Traverse* 

Interior opening of Embrasure, («;... 
Exterior do. (=J thickness of Pa 

rapet, (») 

Height of Uenouilleie, for Garrison 



Width of Berm 

n..-],!],.^ [jitch 

Width of do. attoj) - 

■Jo. do. at bottom 

iteri.-n- Slope of Parapet, from } to J 

height 

pji'drif SJupjc per foot 

Do. Mortar Batteries when revet- 
ted, per foot 

lixHTior M.>i-„rlia lt Lu.s,if not ^vet- 
ted, per foot 

Distance of Truvene froin Parapet 

Length of do. =that of platform. 

Breadth of do. at base 



Slope of the clii'ek-i nf riiihrsisurcs at 
the neek per foot (A their height].... 
Do. at the mouth per foot (J do.).. 



met from the centre of a» 
;eto the foot of the depot 

'■■■-■ ■■'■■■■■■il.ii-ni 



procure the mass of earth re 
. nrod.aditchistiFUBllydugdi 
rectly in front of the parapet. 
" Half Sunken lattery has it 

sunk two lee t below, and the 
sill about half it! total height 



A. Sunken battery, lias the soles 
ol the embrasures on a level 
with the -natural ground, the 
terreplein Wingsoiik -iiflieienl 
forlhe solid, which will depen ' 
on the nature of the ctrbge I 
be used. I lie merluni rl r«. L tVirit 
edofthe excavated earth. 
aiamaten, or vaulted batteries 
ate made bombproof, and the :: 
embrasures are cut through the. 

mrbit o.tterics have no cm-! 
brasurcs, the guns fire 
the parapet. 

;ic«aot batter!** are p 
perpendicularly to the pro- 
longation of the faces of the 
work, jrof its covered way, 
as to graze along the inte 
■■rest of I he ppirapet. 
Direct BatUriai, are placed 
e upon which 






the enemy's I 
8»* acting i«t< 



_ j. tig riti 
bllshedupnn the ci 
or crest of the Glai 



levetmeni wall 
ork. and should 



• In hitftuoken Battrries, S feet 6 



of the t 

he all 
theGl 
of the 

(WSl S5r3unv%r«ait(i«»**H*-, 



26 



Counter Batteries, are constructed against Flanks to neutralize the defenc^ 
they afford to faces. 

Distant Batteries need not exceed 12 or 14 feet in thickness at the top, bu* 
those witii in point blank range of the enemy must be from If to 18 feet thick. 

Elevated Sand Bag Batteries.— The base of the interior slope of a Batter^ 
revetted with sand baas is rather broader than that of one revetted with fascines, 
being about one-third, the height of the parapet. Bushel Sand-bags arc now the 
only kind in use, and when filled are of, the following dimensions. 

Length 20 inches, breadth 10 inches, depth 5 inches. 

Number required per gun, for the interior revetment 262 

Do. do. do. for the cheeks 360 

Total.. 622 

Sand Bags are laid Header and Stretcher, as in Masonry ; the end6 which are, 
tied being always hid. As the sand bags near the neck of the embrasure would be 
destroyed after a few hours firing, and constantly require repairing, gabions, or 
casks should be substituted for them. 

Kewitaer Battalias are similar to those for Guns, except that the interior' 
openings of the embrasures are 2 feet 6 inches, and the soles are raised, towards! 
the front, about 10°, in order to cover the Gunners as much as possible. j 

Mortar Battaries are constructed with the same dimensions as Gun Batteries | 
(the parapet being generally 8 feet high, and from 18 to 22 feet thick,) but as they! 
have no embrasures, the ditch of elevated batteries is made two feet deeper to ob- 
tain the requisite quantity of earth. A preference would in general be given to 
the Sunken, or half Sunken profile for a Mortar Battery, on account of its requir- 
ing less time for its construction, and it being of no consequence whether the 
platforms are sunken, or otherwise. 

rasoines are bundles of wood of various lengths, according to the purposes to 
which they are applied. 

rasoines for a revetment should be strong and well bound. When small brush- 
wood is used, they are made 6 feet long, and 7 inches in diameter, and are firmly 
bound with four or five withies or gads. 

The Glads are made of tough twigs, first twisted until the fibres, separate, the 
smaller end is then turned round, so as to form a loop, or noose. 

Gtabioas aro cylindrical baskets open at both ends, and are very commonly; 
used to revet parapets. For the interior of parapets they should be S/eet in height 

on gabions are 2 feet in diameter, and 2 feet 9 mches 



and diameter. The common gabi 
high. 

For Siege Operations, the following is considered as a good proportion of Ar- 
tillery. 

' frtof* 
X,feofl8 
which [X of 18 Pdrs. or 12 Pdrs. for Batteries of direct fire, 
ordkof tiowrs. U*j Should be of the largest calibre. 
"" which I A Should be of medium calibre. 

TMor- f WW Should he of large oalibre for ruinin* buildings, 
whloh \ t K Should be of email oalibre for annoymg working parties. 

frS— -— — ■ — — ■ « e iT*T • — • wmv m v m-^— • ■ ■ ^ ' — ^— g^ ^^^— ~— ■ 



\ or £} of T^j of 24 Pdrs. for Ricochet Batteries and afterwards for Breaching. 
Guns of { VW of 18 Pdrs. for Ricochet or Enfilading Batteries 
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, "The Ammunition per day may be estimated as follows : 

For each gun in the Breaching Batteries 90 rounds. 

For do. do. to dismount the Enemy's guns 50 „ 

For do. do. of the Ricochet battery at the commencement of the siege. 120 „ 

for do. do. afterwards 50 „ 
or each Howitzer 40 ,, 

For each Mortar 20 „ 

; The best position for gtins, in order to form a breach, is on the glacis, within 15 or 
18 feet of its crest ; but if the foot of the revetment cannot be seen from this situa- 
tion, they must be placed in the covered way, within 15 feet of the counterscarp., 

The fire should be directed so as to cut the revetment by a horizontal line, six 
feet from the bottom (if the ditch be a dry one), and level with the surface of the' 
water, when it is wet, to the extent of thebreach required ; then by cutting verti- 
cal lines at each end, and at intervals between them (not exceeding SO feet), be-' 
ginning always at the bottom until they reach the cordon : after these lines are 
cut, fire salvoes to bring down the masonry in masses. 

Howitsers employed in the operations of a Siege are, in the first instance, used 
in the enfilading batteries of the first parallel, and afterwards, in the breaching bat- 
teries, to bring down the mass of earth which generally remains after a breach has 
ibeen effected by the guns, thereby rendering the ascent too steep for an assault 
j Mortars during * »ieg* are generally first arranged in Battery adjoining the 
I first gun batteries, or upon the prolongation of the capital of works. 
| A Gun should not he engaged singly, but supported by another which can take 
up its fire. The firing should be steady and regular, intermissions being avoided. 
j Horse Artillery should fire rapidly ana independently. Take the «nemy oblique- 
ly, if possible in masses— points of formations— or columns just formed. Ad- 
vance a8near as possible without bringing your guns under musketry -fire, reserv- 
ing Shell tor special occasions, and Case for close quarters. In attacking, render 
the enemy's fire as divergent as possible, and yours as concentrating. Avoid im- 
peding the movements of the Troops, and drawing the file on them. Do not dis- 
close the positions you have chosen for Batteries until ready to occupy them. 
Oppose a concentrated fire by a Battery which may take the enemy in flank, and 
thus produce a cross fire. 

Circumstances admitting, select as a position, ground which slopes gently to- 
wards the enemy ; the firmer the better for Ricochet firing and Case. A terrace 
from 6 to 10 feet high affords a valuable position, as the enemy's shot will either 
bury itself or rebound over it. 

Ammunition should not be expended in replying to the general fire with which 
in commencing his attack, the enemy will endeavour to obscure his object. Wheal 
he attacks, the Artillery should disregard the fire of his guns, but play upon his 
attacking columns only. 

j When firing Shells at troops, they should be prepared to burst just over their heads ; 
when fired on buildings or field works, after penetration. When using Shells at 
distances within 600 yards, the quantity of bursting powder should be reduced |. j 
| As small Mortars are principally intended for use against Troops, it saves! 
much time to have the charges nxed, and in cartridges ; and the elevation onlyj 
altered with reference to distance, three different charges would be ample, and! 
might be numbered 1 — 2 — 3. 
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fHatiras artillerg { GUNPOWDER } Brpot, iWmmt? 

I The oomponent parts of powder are 75 parts of nitre, 11$. of sulphur, and 13| of] 
! harcoal. 

Cylinder charcoal is charcoal that has been burnt in iron cylinders ; and Fit 
charcoal is charcoal burnt in common pits. The latter is used at Madras. 

I Gunpowder is manufactured, first, by minutely pulverizing the three ingre- 
,dients, Nitre, Charcoal, and Sulphur, which, after being mixed in due proportions 
are intimately incorporated by hand ; a charge, or 60 lbs. of the mixture is then 
moistened, aud placed under the mill cylinders, each Cylinder weighing 4| tons ; 
after 100 revolutions, the composition called mill cake is put under a powerful 
lever press, and formed into Press cake, about a quarter or an inch thick; this, 
when dry, or nearly so, is broken by wooden mallets into small pieces, and reduc 
ed into grains by being put through sieves. 

Pressing and Glazing lessen the propellent force of Gun Powder, but these pro- 
cesses render the Powder less susceptible of absorbing moisture, and better able to 
withstand the shaking and friction of carriage. 

Good powder should be devoid of smell, and of uniform colour, approaching to 
that of a slaie. The particles should be perfectly granulated, and free from co- 
hesion. It should admit of being readily poured from one vessel to another. 

The quality of powder is ascertained by its general appearance, its firmness, 
glazing, uniformity of grain, and density. 

Xotest the purity of powder. — Lay a dram of it on a piece of clean writing- 
paper, and fire the heap by means of a red-hot iron wire : if the flame ascend 
quickly with a good report, leaving the paper free from white specks, and without 
burning holes in it, the goodness of the ingredients and proper manufacture of 
the powder may be safely inferred. 

Good powder blasted upon a clean plate of copper, should leave no trace or 
mark of foulness. 

Powder exposed for 17 or 18 days to the influence of the atmosphere ought not 
to increase materially in weight. One hundred pounds of powder should not ab- 
sorb more than twelve ounces : if it increase in weight more than one per cent,, 
the powder contains a deliquescent salt 

Di mensions of Powder Barrels. 

90 lbs. 45 lbs. 

Feet. Inches. Feet Inches. 

Depth 1 9| 16* 

Exterior Diameter at the head 13 10 

» M at bulge IS 12 

»» » at bottom. 13 10 

Thickness of Stave at the head.... 1 1 

•• m n M bulge 01 Of 

The 90 lb. barrels are made to contain 100 lbs. and the 45 lb. ban els, 50 lbs. o 
powder each ; but 90 lbs. only are put into the former, and 45 lbs. into the latter. 
JThis arrangement leaves room for the shifting of the powder, and preserves it be 
tailing. 
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Barrels containing different powder* are distinguished by the color of the! 
marks on them (Red paint denoting C. P. and Blue paint M . P.) The initials of 
the Superintendent's name, date of manufacture, nature oi powder, and medium' 
range, are all marked on Gunpowder barrels. 

Badge Barrels are used in batteries, more securely to keep the powder from; 
accidental explosion. They hold from 40 to CO pounds of powder. At one end 
there is a leather ton, or hose, through which the powder is taken out, this top is 
closed and fastened by strings. 

Proof of Gunpowder.— Each kind, viz., C. P. and M. P. is proved, by firing 
from an 8-Inch Iron Mortar 8 rounds of each powder with a 1 lb. charge, and 3 
rounds with a 2 oz. charge, with a ball of 68 lbs. weight. M P. is also proved, 
with a percussion musket and steel ball of 14| drachms weight, at mango boards 
(soaked in water for 12 hours) \ inch thick, placed in a frame 1 inch apart ; the 
distance from the muzzle to the front board being 30 feet, and the charge 4 J 
drachms. The minimum range of gunpowder for service is 550 yards with a 1 lb. 
charge, and 63 yards with a 2 ozs. charge. The average ranee of pressed and 
glazed powder with the 1 lb charge is between 600 and 700 yards, and with 2 ozs. 
charge from 70 to 80 yards. 

Proof of Ohm Carriage— All Qun Carriages are proved by firing 15 rounds 
from each piece, with service charge, one shot or dead shell (and two high junk wads 
for Heavy Field, one wad being put between the Cartridge and Shot, and one over 
the shot), at the following elevations, viz. 5 rounds P. B., 5 rounds medium, and 
5 rounds at the highest elevation attainable. Carriages constructed of a new des- 
cription of wood, or of a new pattern, undergo in addition to the above, an extra- 
ordinary proof of 30 rounds at P. B. 30 rounds medium, and 30 rounds at the 
highest elevation. 

Proofof Mortar Bads. — Mortar beds are proved by firing 5 rounds with the 
chamber of the Mortar $ full of Gunpowder with a dead shell, at 60 degrees ele- 
vation. 

Proof of Ordnanco. — Iron Guns are fired twice with one shot and two high 
junk wads ; one between the cartridge and shot, and one over the shot. Brass guns 
•thrice, with two shot and three wads : Charges as per preceding Tables. Mortars 
and Howitzers are fired twice with their chambers full of powder. Iron Mortars 
and Howitzers with a solid shot, and Brass ones with a shell. Guns are laid on 
skids at P. B. Mortars on proof beds at 75°, they are carefully primed, and a 
piece of portfire 1} inch long fixed over the vent with clay, to enable the men to 
get under cover. 

Nawly Bomckod Ordaaaoo. — Guns and Howitzers which have been newly 
bouched, are mounted on their carriages, and six rounds of shot or shell with ser- 
vice charge of gunpowder are fired at P. B. (with two high junk wads, for Heavy 
Field) as laid down for Proof of Gun Carriages. 

Mortars are mounted on their beds, and three rounds with their chambers half 
full of gunpowder with a shell, are fired at 45° elevation. j 

An examination should be made of all Gun Carriages after every five rounds' 

a nd of mortar beds when t he proof is completed. I 

— - ~ * ■ ■■•»•' 
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JHatotas arttllerg { BRINES 4!W PONTOONS. } ©quit, JflountJ 



BRIDGES. 

To find the number of planks required to form a float to support a given weight 

1st.— Find the content of one plank, and multiply it by the specific gravity of' 
the wood ; the product will be the weight of the timber. 

2d. — Multiply the same solid content by the specific gravity of water; the pro- 
duct will be the weight of an equal bulk of water. 

Then take the difference of these two products, or weight, and it will be the 
weight one piece of timber will support without sinking. Hence by proportion, 
the number required to support ihe given weight may be found. 

Example. — Required the number of pine pknks (length 18 feet breadth 1 foot 
6 inches, and thickness 4 inches,) to form a float to support 50 cwt. 

ft. ft. ins. ins. ft. 

18x1—6x4= 9 content of one plank. 
Spec. Grav. of 1 foot of pine in ozs. . 650x9=5940 ozs. weight of one plank. 
Spec. Grav. of 1 foot of water in ozs. . 1000x9=9000 „ „ of water of equal bulk. 

Difference. .3060 „ weight one piece will sup- 
port without sinking, 
ozs. ozs. 
then by proportion 8060 : 89600 *. ! 1 I 29 T <^. or 30 planks, the number required. 

To find the number of Casks required to form a Baft to support* given weight 

1st.— Find the solid content of one Cask in cubic inches, and multiply it by 
the specific gravity of water ; the product will be the weight of a quantity of water 
of equal bulk with the cask. 

2d.— From this product, or weight, subtract the weight of the cask, and the re- 
mainder will be the weight it will support without sinking. Then by proportion, 
the number required for the formation of the Raft may be found. 

Example.— Required the number of Gunpowder Barrels (90 lbs.), of the follow- 
ing dimensions, to form a raft to support 70 cwt. Greatest interior diameter 15-75 
ins. Least interior diameter 13 ins. Interior length 19 inches and weight 34 lbs. 
15-75 X 1575 X -7854=194-8282875 

13 X 13 X *7854"— 132*7326 / 

f 1948283 + 132-7326 ) x 19=3111-8284 ms. or 1-8008 cubic feet content ofll 

t 2 ' one Cask. I 

1-8008 X 1000 = 1800-8 ozs. weight of water of equal bulk with the Cask. 
1800*8 — 544 = 1256-8 ozs. weight one Barrel will support without sinking. 
Then by proportion 1256*8 .* 125440 : : 1 • 99\%ft or 100 Barrels, the number re- 
quired. 

To find the number of Boats, or Pontoons, required to support a given weight. 

The burthen a Boat, or Pontoon, will support without sinking beyond a given 
depth (the form of the boat, or pontoon, being known) must first be found, thus 
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1st.— Find the solid content of the part to be sunk, in cubie feet, and multiply 
it by the specific gravity of water. 



2d.— Subtract the product from the weight of the boat, or pontoon, and the 
mainder will be the burthen it will support without sinking beyond the requi 



depta. 



sinking beyond 



re- 
squired 



Then by proportion, the number required to support the given weight may be 
computed. 

Note.— In the construction of Bridges, should a rope require to be extended 
across a rapid river, the coil should be placed in the Boat (instead of on shore) and 
be payed out as the boat advances. 

Displacement of water, 97* cubic feet, equals 6088 lb., or 54 J cwt. 

TABLE SHOWING THE BATE OF INCLINATION OF INCLINED PLANES 
FOB THE FOLLOWING ANGLES OF ELEVATION. 



Augle. 



0° 





1 

1 

1 

1 

2 

2 

2 

2 

3 

8 



16" 

SO 

45 


15 
30 
45 


15 
30 
45 


15 



One in. 



228 
114 
76 
66 
46 
38 
32 
28 
26 
23 
21 
19 
18 



Angle. 



3° 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 



3<T 
45 


15 
30 
45 


15 
30 
45 


30 
45 



One in. 



17 
16 
15 
14 
13 
12 

H 1 

10* 

10 

9 
8| 



Angle. 



7° 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



if 
30 





9 

Q 






One in. 



8 

? 

5 
5 
5 

i* 

3 
3 
3 



Ike following are the dimensions of bags us#4 for bunting open gates. 

Length. Breadth. Contents of Powder. 

Ft. Ins. Ft Ins. lbs. 

2 110 50 

2 4 19 70 

2 7 2 0} 100 



Jlfire 



They are made of leather covered with canvas, and are hooked upon the gate 
a gimblet or nail) as near the centre as possible, and fired by means of a port- 
re passed through a hole in the bottom and well secured with twine. 

= — ' ■ ■ " • ■ ■ » '■■ '. ■■!■ - , -> •■ - ■■'-■ - 
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'iWatoraa atttllerg { DISTANCES. } ©epot, fHau** 

! To ascertain distances by means of ths Rhombus — Suppose F Fig. 1, Plate 1, 
the object, and A F the required distance. With a line or measuring tape, of 
!a length equal to the side of the intended rhombus, the longer the better, lay 
down one side A B in the direction A F, and also with a second tape, B C, 
{another side, in any convenient direction, for whether B be a right angle or not, 
is of no consequence ; and put up two rods or arrows at A and C. 

Then fasten two ends of two such lines at A and C, and extend them until the 
two other ends just meet at D. Let them be thus stretched upon the ground, 
and they will form the other two sides A D, C D, of the rhombus. 

Next fix a mark or arrow at E, directly between C and F, upon the line A D, 
land measure A £, and £ D, upon the tape. i 

Then by the property of similar triangles, it will be As ED I CD y, AE • AF,I 
the distance required. 

To ascertain distances by means of right angled triangles.— The distance from 
A to B, Fig. 2, being required. Place a Banner roll at A, and another at C at a 
right angle to the line A B, then ascertain the angle A C B, the natural tangent 
of which multiplied by the base A C in feet, will give the required distance from 
A to B, also in feet. 

To ascertain the same by means of the Gutter's Scale — The angle at B (the 
complement of the angle C) being known, extend with a pair of compasses fronij 
radius (45°) to the number of degrees on the line of Tangents corresponding to 
the angle B (say 26*), that extent will reach on the line of numbers, from the 
number corresponding with the base C A in feet (say 400 feet) to the distance 
from A to B also in feet, which in this case will be 820 feet 

To ascertain distances by means of any triangle with the Gunter's Scale- 
In the triangle Fig. 3, the angle A = 80°, B = 85° and consequently C = 15 e ; 
the line AB = 300 yards ; required the distances from A to C, or from B to C. 
On the line of sines (Sin.) the space between 15° and 85° will extend on the line 
of If umbers from 300 to 1155 yards, = AC, and from 15° to 80° will reach from 
300 to 1141 yards = BC. i 

To ascertain the distances of an inaccessible object A Fig. 4.— Place a picket! 
at B, and another at C, at any distance, say 100 yards, making A B C a right 
angled triangle, then divide B C into any number of equal parts, then from C 
move in a direction from the inaccessible object, making a right angle at C, and 
moving on in the line C D, until you bring yourself in a line with the object A, 
and cutting any one of the divisions, (say E) marked on B C ; then C D, C E 
and B E being known ; C E : C D: :B E : B A, the required distance. 

Tor Distances by the report of Fire Arms, and by means of the Tangent Scale, 
of a Gun, vide page 15. 
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PENDULUMS. 

In a pendulum of a determined length, the time of vibration it the same what- 
ever be the extent of the arc of that vibration. 

The time of vibration it directly proportional to the square root of the length 
of the pendulum ; and the time of vibration is inversely proportional to the 
tquare root of the force of gravity. 

The force of gravity varies in different latitudes, the increment above the force 
at the equator being nearly as the square of the sine of the latitude ; and since 
the length of the seconds pendulum is directly proportional to the force of gravi- 
ty, the increment in its length above the length oi the equator varies also as the 
tquare of the sine of the latitude. 

Since the force of gravity without the earth's surface varies in the same latitude 
inversely at the tquare of the distance from the earth's centre, and the number 
of vibrations made by a pendulum in a day varies inversely as the time of vibra- 
tion, and therefore directly as the square root of the force of gravity, it follows 
that the number of vibrations in a day varies inversely as the distance from the 
earth's centre. 

A pendulum to vibrate half seconds must be I the length of one that vibrates 
seconds ; and a pendulum to vibrate once in two seconds, must be four times as 
long as one which vibrates seconds. 

Thus a pendulum 59*035 inches is found to vibrate 60 times in a minute in the 
latitude ot Madras ; therefore to find how long pendulums should be to vibrate 
30, 60 and 120 times in a minute in that latitude we say. 

ins ins. ins. 

At 30« : 60« : : 39*035 : 156*14 or 39035 x 4=156*14 

50* :6o« :: 39035: 66-21 

120« : 60* : :39*086J_9*75875 or 39035 ^ 4=9*75875 



pendulums for seconds 



Deg. of 
Latitude 



Length 
of Pen- 
dulum. 




5 
10 
15 
20 
25 
30 
$5 



39027 
39*029 
39032 
39036 
39*044 
39057 
39*070 
39084 
39097 
39.111 



Vtt- 



Degv of 
Latitude 



50 
55 
60 
65 
70 
75 
80 
85 
90 



Length 
of Pen- 
dulum. 



39-126 
89*142 
39-158 
39-168 
39177 
39185 
39191 
89*195 
39197 



Gravity is downward pressure, or weight, 
being the natural tendency of all bodies to- 
wards the centre of the earth. 

Absolute gravity denotes the whole foree 
with which a body tends downwards, as when 
the body is in empty space. 

Specific Gravity denotes the relative or 
comparative gravity of any body, in respect 
to mat of another body of equal bulk, or 
magnitude. 

Centre of gravity is that point in a body 
or system of bodies, on which, if rested, or 
suspended, the whole would remain in a state 
of equilibrium about that point. 

The Centre of gravity of a circle, regular 
polygon, prism, cylinder or sphere, is in its 
centre. 
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i 
cJfeetnal method of rendering Ordnance unserviceable, is, to mnow : ; 
_ Wth, of tic tmsBsons. winch may be done by striking the «*d of the| 
with repeated blows of a heavy sledge hammer ; or by firing a shot 
» tnrmuon, the muzsle being placed near tke troonioD. Bras* Ord- 
be rendered useless by firing whole or broken shot into the bore from 
, or by firing a sbot against the chase, which bulges ihe metal within 
prevents the admission of the charge. 



_ . there are two kinds of spikes ; the jigged snike which 

_, aqnare having all its angles rat like a file, but coarser and deeper, the j 

or jags heme upwards ; the other the spring spike, die head being like that 

" * ramrod, the lower part having a spring on one side opening upwards. 

is driven into the vent which presses the spring dose to the body of the 

u the spring has passed through the metal into tho bore, it opens out, 

he drawn out from the outside until the spring is broken off or closed.' 

iTTnimg spikes are only used when it is expected die guns will be immediately res 
gases, as the spike can be so easily withdrawn. A nail or even a wooden peg may 
answer if a pro per spike is not at hand. 

If a tessporary abandonment of the guns becomes necessary, take away the cap- 
squares, elevating screws, quoins, linchpins, and side arras. * 

H 



VtfegumlBtf btenspikndwitatawj load with a charge of now. 

I der equal to half the snot's weight ; lay a leader of quick match along tho borej 

(and extending sufficiently out of the gun to admit ot the man firing the match 

getting under cover), and double shot the gun, introducing the shot, however. 

cry carefully. Should the spike not be removed, the operation may be repeated . 



a Gum smnnot he mrmfked t the only means of rendering it serviceable is! 
drill another vent, about half an meh from the original one. 



VR& ***** &*** lt w <rold he advisable, a day or two previous to the experiment! 
scratch close round the spike with a graver, and put a few drops of nitric acid 1 
the circle, which in a few hours will find its way down between the spike and 

ic metal, particularly if the former does not completely fill the vent. 

Taw spring spike is removed in the following manner ; on one side of the head 
r the spike there is a small notch cut ; this coincides with that side of the spike 
a which the spring is attached. This notch is placed towards the mussle, and 
be spike drawn up as far as it can be by hand ; the rammer head is then put into 
•e bote and the spring pressed close to tfce body of the spike, the latter can then 
drawn out of the vnt. 
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Line of least 
resistance. 



Feet. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



Charge for 
the Mine. 



lb. 





2 

6 

11 

20 

32 

48 

68 

93 

124 

162 

205 

257 

316 

384 

460 

546 



OS. 

2 
12 

8 


11 

4 

2 



5 
12 
12 


15 

4 

4 



9 
12 



m _ -General Principles 

The greatest extent of an opening in the earth caused by a mine is six times in 
breadth, or diameter, the distance of the powder to the place from whence it forces 
an exit. 

To find the charge to produce any desired diameter of excavation — Globes 
are to each other as the cubes of their radii. Theit radii are the hypothenuses of 
right angled triangles, of which the line of least resistance, and the semi-diameter 
oi the excavation, are the other two sides. 
The following will be the rule, the radius being found as above. 
As the cube of the radius of the globe of compression in the following table*) 
(having the same line of least resistance as the required globe) is to the cube of 
the radius of the required globe : so is the charge corresponding in the following 
table ; to the charge requir ed. 

This table is calculated upon a supposition, that the 
excavation of the mine is a paraboloid, having a base 
double the line of least resistance : and that 101b. 10 oz.l 
of powder is sufficient for raising one cubic fathom of 
earth. By the rule above given may be found the 
charge for any mine, that shall only shake the ground, 
without making any excavation, bv making the line of 
least resistance of the required globe, only equal to the 
radius of the globe of compression. 

The charges thus found by means of this table, being 
only for one nature of soil, viz. light earth and sand 
(that for which the table is calculated) must be aug- 
mented according to the following table of Vauban ; by 
one, four, five, seven, or nine elevenths of the charge 
found. 

The quantity of gunpowder required to raise a cu- 
bic fathom of soil is as follows. 

1 — F or Light earth mixed with sand. 11 lb. 



2- 
8— 

4— 
5— 
6— 



»» 
»» 
»t 
»> 
>» 



Common earth 12 

Strong sand 15 

Clay or fat earth 16 

Old and good masonry 18 

Rock 20 



»» 
t* 



»* 



The following rule is, however, laid down by Belidor, 
and generally adopted ; if it be intended that the mine shall produce its maximum 
or greatest effect—multiply the line of least resistance, expressed in feet by 300, 
the product will be the charge in pounds.— Vauban. 



The horizontal ranges of a body projected with the same force but with differ- 
ent angles of elevation, will be respectively, as double the sines of those angles. 

The times of flight of the same body projected with the same force, with differ- 
ent angles of elevation, are to each other, as the sines of the angles of elevation. 

The altitude of the curve described by a projectile at any Angle of elevation 
found by the following proportion ; as radius is to tangent of the angle of eleva-' 
[tion, so is the range divided by 4 to the altitude. 
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MOUNTING, AND DISMOUNTING LIGHT FIELD OBDNANCB. 

The Detachments are told off, number, take post, take and return small stores, 
and form up on the same principle as laid down for Standing Qun Drill — vide 
Section II, from pages 4 to 8 of the Field Battery Exercise. 

Articles required- 

2 Drag ropes, which are laid on the ground, one on each side of, and at 2 paces 
from the wheels : I Claw hammer, which is placed with the drag rope at the left 
wheel, and 2 pieces of oakum. 

DISMOUNTING. 

•b * a *v No. 1 takes out the elevating screw bolt, puts it in 

SSL* 1 "* diw "* mit **• the match box ;• returns the traversing handspike 

****• and hooks the left drag rope on the pintle loop ; 2 

lays down the spunge two paces to the right, 4 doubles to the limber, and puts 

away the priming poueh, and 5 places the portfire stock two paces to the left : 2 

takes off the rignt cap square and 3 the left, and place them inside the spunge 

and portfire stock : 4, 5, take off linch pins and washers and place them on the 

cap squares : 1 and 7 man the left, and 6 and 8 the right cheeks of the carriage, 4 

and 5 steady the wheels. 

Nos. 1, 6, 7 and 8 raise the trail ; 2, 3 bear down 

Raise the trail. upon the gun until its muzzle rests upon the ground. 

No. 1 then quits the carriage and mans the drag rope 

at the trail, to prevent the carriage falling to the front as the gun is disengaged 

from the carriage : 2 fixes the rignt drag Tope by a clove hitch to the neck of the 

button, and assisted by 3, 4 and 5, disengages the gun from the carriage : 2 then 

casts off the drag rope, which is coiled up by No. 1 : 2 and 3 steady the gun, and 

4, 5 man the wheels. 

-r m, i M ,i .« a — Not ' 1» 6» 7 and 8 lower the trail ; and assisted by 4, 

Lower the trail and run ^ fun ^ carriage back four s> ftnd ]ace ^ 

■* c ** trail gently on the ground : 2, 3 let the gun fall, vent 

upwards. 
•d.*— « t* jim.m.4 4k* Nos - 1 » 2, 3, 6, 7 and 8 man the carriage ; 2, 3 in front, 

SSSTA *"***** *• 1, 6, 7 and 8 in rear ; 4 at the right and 5 at the left 
Carriage. wheel * f 

Nos. 1, 2, 3, 6, 7 and 8 lift the carriage : 4, 5 take 
Dismonnt. off the wheels and lay them on the ground, inside up- 

permost ; the carriage is then lowered till the axles 
rest on the fellies. No. 1 coils up the drag rope on the trail of the carriage. 

Sit a. Nos. 2, 6 and 8 sit on the right ; 1, 3 and 7 on the 

»r* town. left side of the carriage, and 4, 6 on the wheels. 

MOUNTING. 

Prepare te meant the car- Nos. 1, 2, 3, 6, 7 and 8 man the carriage, 4, S the 
■••if " wheels. 



• Not necessary with the established pattern Carriage. 
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M<MBi Noa. 1, 2, 3, 6, 7 and 8 lift the carriage, and 4, $ put 

*" on the wheelt. 

*>—. — *« _ * *!.. Nos 2 and 8 fix the middle of a drag rope by a 
?m?*m to momat tae c j 0?e hitch to the neck of ^ button> whieh 5^,^. 

wma ned by 2, 4, 6, 8 on the left, and 1, 3, 5, 7 on the right 

tide ; 1 places one of his feet against the muzzle. 

The men haul on the rope, and as the breech is 
Haul. raised 2, 3 quit the rope, go to the cascable and steady 

the gun : 2 casts off the drag rope, which is coiled up 
by No. 1 — Nos. 1, 6, 7, 8 double up to the trail, and 4, to the wheels. 

_ . . .. The men run up the carriage close to the gun. and 

Run up and raise tae No j mans the d rope at ~g ie ^.j .^ ?> 8 ^^ 

%TmUm the trail. 4, 5 steady the wheels ; 2, 8 push the gun 

into the trunnion holes ; 1 guides the elevating screw into its place and puts in/ 
the bolt.* ' 

The numbers lower the trail to the ground : % S 
bower the trail. put on capsquares, 4, 5 the linch pins and waahera ; 

2 takes the spunge, 5 the portfire stock : and 4 doubles 
to the limber for the priming pouch : 1 coils up the trail drag rope at two paces 
from the nave of the left wheel, and disengages the handspike : toe whole of the 
numbers then fall into their proper places. 

LANDING LIGHT FIELD BATT1BY GUHB. 

The number of men required is about 15, a launch and « pinnace are required 
for each gun and limber. 

The gun is first to be put in the bottom of the launch, with % slings round it, to 
be in readiness for disembarking, the two gun wheels in the how resting on their 
edges, and the carriage midships, the extremities of the axletree resting in two of 
the boat's rowlocks, which the room taken up by the carriage renders useless. 

Six rounds of round shot and canister are to be put in the same boat in t^e 
stern sheets. 

The other bpat takes the ammunition boxes in the bottom, and the wheels and 
limber, stowed in the same manner as the gun carriage in the launeh. 

The men are disposed of as follows, 9 men in the launch to mount and serre 
the gun, 6 in the pinnace, to attend to the limber. 

fhe dreg ropes to he with the gun. 

Jn the launch 4 men, Nos. 2, 3, 4, 5 are in the bow, and 5 men 1, 6, 7, 8, 9 in the] 
after part of the boat. 

The moment the head of the launch touches the beach the 4 men jump over 
bow, and place the two wheels on the ground, above the wash of the sea ; they 
return and haul in the boat which is then much lightened keeping her head in. 

The 4 men in the after part of the bpat jump over the side, the water b 
generally about knee-deep, and with the assistance of the 4 midship boatmen, p 



* Not necessary witfe the estabUihed patten CaxriAje. 
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2 ban through the drag ropes that have been put round the carriage, so as to 
form loops. 

I Six or eight men (even numbers on the right) will then raise the carriage and 
walk up to the wheels, assisted by two other men. The wheels being upright 
ready tor fixing 2—4 the right, and 3—5 the left wheel ; while the linch pins and: 
washers are fitting by 2 and 8, the remainder of the men return for the gun, pass 
the bars through the slings, and walk it over the bow of the boat to the carriage ; 
they then place it on its muzzle, and mount in the usual way. j 

I The ammunition during the time is getting ready, and the two stroke oars are 
kept out, to keep the boat's head to the beach. As the gun and carriage are car. 
ried over the boat's bow, the movement would be retarded by allowing ner to fall 
.broadside on the shore. 

j The gun should be ready for action in two minutes from the time of the boat's 
touching the beach. 

The limber will be landed much in the same order ; but not until it is seen 
that the guns can keep their ground. 

In embarking, the reverse of this system, must be followed. 

The system of mounting and dismounting guns and carriages should be fre- 
quently practised on the quarter deck in fine weather. 

Ammunition waggons, follow the limbers. 

MISCELLANEOUS. 

Hones on Board Ship- — The front upright stanchions require to be very strong 
and well put up or they are constantly carried away by the horses. The horses 
may stand as close as possible to each other, but there ought to be a vacant stall 
to every 3 or 4 horses, otherwise the labour of shifting when a horse falls is exces- 
sive. The front bar which is pinned to the front stanchions should not extend 
over more than two or three stalls (instead of 5 or 6, as it usually does) being then 
much easier to unpin, this arrangement also obviates the inconvenience of partial* 
ly loosening so many horses to get at one. 

To every Sd or 4th stall there should be cleats fitted to the deck above, so that a 
horse not able to stand may be partially slung, and supported ;— Heel-ropes 
will do for this very well. Gunny should be fitted to the front bars, for horses to 
eat hay from, with strings attached (when in use) to the deck above. Lanterns 
with wat candles are supplied but they are useless. The wax between decks melts 
immediately ; oil and cottons should be supplied instead. If horses cannot be 
got at to clean (from rolling ; bad weather, &c) washing the eyes and nostrils is 
found of great benefit. Horses should above all be kept as low as possible on 
Board ship, half the allowance of gram is too much, half a seer of bran daily keeps 
their bowels regular. Nitre may be given to induce staling, but they sweats* 
much that this is of rare occurrence in any quantity. 

The following are the weights, carried by the detachment ridinp, and off horses 
in the Madras Horse Artillery in marching order with a man weighing 11 stone* 
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Detachment horse, between 16 and 17 stone. ~ 

Riding pole „ nearly 20 stone. 

Off „ „ nearly 6 stone. 

Front, or centre riding horse.. .18 stone. 
Front, or centre Off „ . .nearly 5 stone. 
The average weight of a Horse in India is 8£ cwt ; and occupies when stand- 
ing at his pickets a space of 27 square feet, or 3 feet in breaath and 9 feet in 
depth. 

Bate of pace of Cavalry and Horse Artillery in India- 
Walk Si miles in one hour, or 1 mile in 16 minutes. 

Trot 7} „ „ „ orl „ 8 „ 

Manoeuvring gallop 11 „ „ „ or 1 „ 5 „ 

Gallop out 20 „ „ „ orl „ 3 „ 

Cavalry charge 24 „ „ „ orl „ 2| „ 

Bate of march of Infantry. 

Slow step 75 paces in a minute ( 62 yds. J or 2 miles 230 yds. in one hour. 
Quick step 108 „ „ „ I 90 „ ) or 3 „ 120 „ „ „ „ 
Double step 150 „ „ „ . (125 „ ) or 4 „ 460 „ „ „ „ 

Faces may readily be converted into yards and vice versa, by the following 
method : — From the given number of paces deduct £, and the remainder will be 
the same distance in yards. To the given number of yards add \, and the sum 
will be the same distances in paces. 

A Basket Boat, 18 feet diameter, 3| feet deep will carry 60 cwt. One of 10} feet 
diameter and 2) feet deep will carry 30 cwt. and with 10, or 12, five gallon caska 
lashed around, it will bear 50 cwt 

Fords for Cavalry should not be more than 4 feet 4 inches in depth. 
„ „ Infantry should not be more than 3 feet 3 inches in depth. 
„ „ Artillery should not be more than* 2 J feet in depth. 
Infantry may cross by a ford 4 feet deep by holding on to the horses of the Ca- 
valry. Artillery may cross a ford 4 feet aeep by taking out the powder. Fords 
are generally to be found above or below a bend, and in an oblique direction. 
Notched poles should be fixed to mark its direction and height of water. 

Table of Effects upon Bodies by Heat. 

Fahrent. Fahrent. 



Cast iron, thoroughly smelted 2754* 

Fine gold, melts 1983 

Fine silver,melts 1850 

Copper, melts. ., 2160 

Brass, melts 1900 

Red heat, visible by day 1077 

Iron, red hot in twilight 884 

Common fire 790 

Iron, bright red in the dark 752 

Zinc, melts 740 



Quicksilver, boils 030 

Linseed oil, boils 600 

Lead, melts 394 

Bismuth, melts. 476 

Tin, melts 421 

Tin and bismuth, eaual parts, melt. 283 
Tin 3 parts, bismuth 5, and lead 2, 

melt 212 

Alcohol, boils 174 

Ether, boils 98 
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BULES FOB CALCULATING THE LENGTHS OF FUZES AT !! 

DIFFERENT RANGES. 

Given the Range, to find the length of Fuze, for the following Pieces of Ordnance.^ 

24 Pounder Howitzer—for Common Shell and Spherical Case- , 

Rule.— From the number of hundred yards in the range deduct three, and the 
remainder will be the length of Fuze required in tenths of an Inch. 

Example.— To find the length of Fuze for a range of 900 yards. 

9—3=6 tenths, length of Fuze required. 

9 Pounder Gun. 

Rule. — When the range exceeds 800 yards— From the number of hundred 
yards in the range deduct five, and to the remainder add J tenth, for length ofjj 
Fuze required. 

Example. — For a range of 1300 yards. 

13— 5-hi=8J tenths. 

For every intermediate 25 yards between hundreds add \ tenth to the above. 

Thus— 2* Pounder Howitzer— 975 yards range 9—3=6, add | for 75 yards 
gives 6| tenths, length of Fuze required. 

12 Pounder Howitzer— For Common Shell only. 

Rule. — From the number of hundred yards in the range deduct three, and to 
the remainder add | tenth for length of Fuze required. 
Thus for a range of 1000 yards. 

10— 3-f-|=7| tenths, length of Fuee required. 

6 Pounder Gun. 

Rule.— From the number of hundred yards in the Range deduct four for the 
length of Fuze required. 
Thus for a range of 900 yards. 

9—4=5 tenths, length of Fuze required. 

For every intermediate 25 yards between hundreds add \ tenth to the above. 

8 and 10 inch Howitzers-with Service Charges of 4 lbs. and 7 lbs- respectively. 

Rule. — To the number of hundred yards in the range add one for the length 
of Fuze in tenths of an inch. 

Thus— for a Range of 1900 yards. 

19+1=20 tenths or 2 inches, length of Fuze required. 
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* 6-3245553 


3-419952 




16 


256 


4096 


4-0000000 


2-519842 


41 


1681 


68921 


6*4031242 


3-448217 




17 


289 


4913 


4-1231056 


2-571282 


42 


1764 


74088 


6-4807407 


8*476027 




18 


324 


5832 


4-2426407 


2620741 


43 


1849 


79507 


6-5574*85 


3*503398 




19 


361 


6859 


43588989 


2668402 


44 


1936 


85184 


6*6332496 3-53034-8 




20 


400 


8000 


4-4721360 


2-714418 


45 


2025 


91125 


6-7082039 3*556893 




21 


441 


9261 


4-5825757 


2758923 


46 


2116 


97386 


6 7823300 3*583048 




22 


484 


10648 


4-6904158 


2-802039 


47 


2209 


103823 


6-8556546 3*608826 




23 


529 


12167 


4-7958315 2843867 


48 


2304 


110592 


6*9282032 


3*634241 




24 


576 


13824 


4-8989795 2884499 


49 


2401 


117649 


7-0000000 


3-659306 




25 


625 


15625 


50000000 2-924018 


50 


2500 


125000 


70710678 


3-684031 


' 
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Number. 


Square. 


Cube. 


7TT-. J— t! 

Square 
Root. 


• 

Cube 
Root. 


u 

a 


Square. « 

'1 


Cube. 


Square 
Root. 


Cube ' 
Root. 


1 
51 


2601 


132651 


M414284 


3-708430 


76 


5776 


438976 


87177979 4-235824 


52* 


2704 


140608 


7-2111026 


3-732511 


77 


5929 


456533 


87749644 4254321 


53 


2809 


148877 


7-2801099 


3-756286 


78 


6084 


474552 


8-8317609 4-272659 


54 


2916 


157464 


73484692 


3-779763 


79 


6241 


493039 


8-8881944' 4290841 

I 


55 


3025 


166375 


7*4161985 


3-802953 


80 


6400 


512000 


8-9442719 4-308870 


56 


3136 


175616 


7*4893148 


3-825862 


81 


6561 


531441 


9-0000000 4-326749 


57 


3249 


185193 


75498344 


3-848501 


82 


6724 


551368 


9-0553851 


4-344481 


58 


3364 


195112 


76157731 


3-870877 


83 


6889 


571787 


9-1104336 


4-362071 


59 


3481 


205379 7-6811457 


3-892996 


84 


7056 


592704 


91651514 


4-379519 


60 


3600 


216000 


7.7459667 


3-914867 


85 


7225 


614125 


92195445 


4-396830 


61 


3721 


226981 


78102497 


3-936497 


86 


7396 


636056 


9-2736185 


4414005 


62 


3844 


238328 


78740079 


3-957892 


87 


7569 


658503 


9-32737&1 


4-431047 


63 


3969 


250047 


79372539 


3-979075 


88 


7744 


681472 


9*3808315 


4-447960 


64 


4096 


262144 


8-0000000 


4-000000 


89 


7921 


704969 


94339811 


4-46474* 


65 


4225 


274625 


80622577 


4-020726 


90 


8100 


729000 


9-4868330 


4-481405 


66 


4356 287496 


81240384 


4041240 


91 


8281 


753571 


95393920 


4-497941 


67 


4189 300763 


8-1853528 


4-061548 


92 


' 8464 


778688 


9-5916630 


4514357 


! 68 

i 


4624 


•314432 


8-2462113 


4-0816J6 


93 


8649 


804357 


96436508 


4-530655 


> 69 


4761 


328509 


8-3066239 


4-101566 


94 


8836 


830584 


96&3S97 


4-546836 


; 70 


4900 


\ 34300C 


l 83666003 


4-121285 


95 


9025 


857375 


9-7467943 


4-562903 


1 71 


5041 


357911 


8-4261498 


4-140818 


96 


9216 


884736 


9-7979590 


4-578857 


| 72 


5184 


[■373248 


. 8-4852814 


4160168 


97 


9409 


912673 


9-8488578 


4-594701 


1 73 


532S 


1389017 


8-5440037 


4179339 


98 


9604 


941192 


9-8994949 


4-610436 


74 


5476 


1405224 


• 86023253 4-198356 


99 


9801 


970299 


9-9498744 


4-626065 


75 


562^ 


1 421875 


8-6602540 4217163 

i 


100 


10000 


1000000 


1O0000000 


4-641589: 
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DECIMAL FRACTIONS COBBESPONDESG TO VULGAR FRACTION 

I In the following Tables, the Decimal Fractions are Reciprocals of the D 
nators of those opposite to them ; and their Product is = Unity. 
To tind the Decimal corresponding to a Fraction having a higher Nui 



than 1, multiply the Decimal opposite to the given Denominator, by th< 
erator. Thus, the Decimal corresponding to ^ being "015625, the L 



Numerator. 



* w V* 






m%* *w ■ w • 










Fraction 


Decimal 


Fraction 


Decimal 


Fraction 


Decimal. 


Fraction 


Ui 


or Num- 


or Reci- 


or Num- 


or Reci- 


or N um- 


or Reci- 


or Num- 


or 


, ber - i 


procal. 


ber. 


procal. 


ber. 


procal. 


ber. 


Pi 


1-2 


•5 


1-37 


•027027027 


1-72 


•013888889 


1-107 


•00! 


1-3 


•333333333 


138 


•026315789 


1-73 


•01369863 


1-108 


•001 


1-4 


•25 


1-39 


•025641026 


1-74 


•013513514 


1-109 


-001 


1-5 


•2 


1-40 


•d25 


1-75 


•018333333 


1-110 


•oo< 


1-6' 


'166666667 


1-41 


•024390244 


1-76 


•013157895 


1-111 


•001 


1-7 


•142857143 


1-42 


•02380952 h 


1-77 


•012987013 


1-112 


•oo* 


1-8 


125 


1-48 


•023255814 


1-78 


012820513 


1-113 


•00* 


1-9 


111111111 


1-44 


022727273 


1-79 


•012658228 


1-114 


•00* 


1-10 


•1 


1-45 


•022222222 


1-80 


0125 


1-115 


00* 


1-11 


•090909091 


1-46 


•02173913 


1-81 


•012345679 


1-116 


•00* 


1-12 


•083333333 


1-47 


•0212766 


1-82 


•012195122 


1-117 


•00* 


1-18 


•076928077 


1-48 


•020833333 


1-83 


012048193 


1-118 


•00* 


1-14 


•071428571 


1-49 


•020408163 


1-84 


•011904762 


1-119 


•00* 


1-15 


•066666667 


1-50 


•02 


1-85 


•011764706 


1-120 


00* 


1-16 


0625 


1-51 


•019607843 


1-86 


•011627907 


1-121 


•00* 


1-17 


•058823529 


1-52 


•019230769 


1-87 


•011494253 


1-122 


•00* 


L-18 


•055555556 


1-53 


018867925 


1 88 


•01136363* 


1-123 


•001 


1-19 


•052631579 


1-54 


•U18518519 


1-89 


•01123595* 


1-124 


•00* 


1-20 


•05 


1-55 


•018181818 


1-90 


•011111111 


1-125 


•001 


121 


•047619048 


1-56 


017857143 


1-91 


•010989011 


1-126 


•oo; 


1-22 


045454545 


1-57 


•01754386 


1-92 


•010869565 


1-127 


•oo; 


1-23 


•043478261 


1-58 


017241879 


1-93 


•010752688 


1-128 


•oo; 


1-24 


041666667 


1-59 


•016949153 


1-94 


010638298 


1-129 


•oo; 


1-25 


•04 


1.60 


•016666667 


1-95 


•010526316 


1-130 


•oo; 


1-26 


•038461538 


161 


•016398443 


1.96 


•010416667 


1-131 


•oo; 


1-27 


'037037037 


1-62 


•016129032 


1-97 


•010309278 


1-132 


•oo; 


1-28 


•035714286 


1-68 


•015873016 


1-98 


•010204082 


1-133 -oo; 


1-29 


•084482759 


1-64 


015625 


1-99 


•01010101 


1-134 


•oo; 


1-30 


'033333333 


1-65 


•015384615 


1-100 


•01 


1-135 


•oo; 


1-81 


•032258065 


1-66 


•015151515 


1-101 


•00990099 


1-136 


•oo; 


1-32 


•03125 


1-67 


014925373 


1-102 


•009803922 


1-137 


•oo; 


1-33 


•030303030 


1-68 


•014705882 


1-103 


•009708738 


1-138 


•oo; 


1-34 


•029411765 


1-69 


•014492754 


1-104 


009615385 


1-139 


•oo; 


1-35 


028571429 


1-70 


'014285714 


1-105 


•00952381 


1-149 


•oo; 


1-36 

h ■ - 


•027777778 

■ -■ 


1-71 


•014O84517J 


1-106 


•009433962 





47 



iSattas ^tiling { TABLES, WEIGHTS, fa. } .©tpat, iStount 



» 



>» 



Avoirdupois Weight. e 

1 Drac.=27-34375grs. 
16 Drachms = 1 Oun..= 437'5. „ 
16 Ounces = 1 lb. n 7090 

28 Pounds = 1 Qr. = 196000 

4qrs.orll21bs== 1 cwt =: 784000 
20 cwt. = 1 Tort ^15680000 „ 

N.B.I lb. Avoirs 1 lb.2o«iUldwts.l6 „ 

i Troy. 

1 lb. Avoir.— 1 lb.2ozs.4drs 2scrups. 

Apothy 
1 lb. Troy. = 13 02S.2drs.l7-8125grs. 

Avoir. 
175 lbs. „ = 144 lbs. Avoirdupois. 
175 ozs. „ =192 oss. „ 

Superficial Measure. 
144 Square Inches = 1 Square Foot. 
9 Square Feet = 1 Square Yard. 
30$Square Yards) = 1 Square rod, pole 
or 272}SquareFt. > or Perch 

40 Poles = 1 Rood, 
4 Roods = 1 Acre, 
640 Acres = 1 Square Mile. 

Stolid Measure. 
1728 Solid Inohesc^* 1- Cubic Foot 
27 Soiidrfeet ^ "* Cubw Yard 
40 Feet of jrougfr Tinidcv or 50 Feet < 
He^nf Timbers: 1 Ton or Load. 
42 Cubic Feet =r 1 Ton oflShippingfc & 

- u Liquid-Measure. 
4 Gills- ., =; 1 Pint. 

2 Pints/' ' =- 1 Quart. 

4 Quarts , ' • =1 Gallon. 

36 Gallons = 1 Barrel. 

Lineal Measure. 



! 



Indian Measure. 
8 Ollocks = I Measure (Puady.) 
8 Measures =: 1 Merkall. 
5 Merkalls = 1 Parah. 
N. B. 20 Ollocks ire equai to 1 F^ish 
Gallon. 

r Land Measure- 

60^ Feet lo£g and 40 Feet Broad make one 

* Ground, containing 2400 Square feet. 

24 Grounds make 1 Cawm e . 

484 Cawnies 1 Equate Mfle- 

The Indian Cawfeie is In proportion to 

the English J| *te as 1 1*3223, 

or as 121 to 1$L * 

Table to facilitate conversion from Eu- 
rope into Country weights. 



lbs. Avoir. 



1 

5 

10 

20 

25 




1 
3 
6 



Pollums. 
324074 
6-48148 
9-72222 
12 96296 
viss 24-8148 
9-6296 
19-2592 



»» 



» 



1 maund viss 4-074 



4 ± Table to facilitate conversions from 
V & Country into Europe weighty 



po 



10 Tenths 
4 Inch®' 
» 
tt 



12 

30 

3 

2 

220 

8 Furlongs 
1760 Yard*. 



fft 



»> 



«5r - 



or I 



1 

= 1 

= 1 

=s 1 

= 1 

=t 1 

=* 1 

=± i 



Inch. 

Hand. 

Foot. 

Pace. * 

Yard. 

Fathom. 

Furlong. 

Mile. 



I 



lbs. 
l Maund. 24 

5 „ 123 

10 „ 2-** 

20 „ (1 candy) 493 
1 Viss !* 

5 „ 15 

8 „ (1 maund) 24 
lPollum.,^ 

to 

20 

40 „ (1 Viss) 
lTola 
3 „ (lPol.) 



tt 
tt 



tt 



B 

9 



1 

3 





OZ8. 

10 

6 

13 

11 

1 

6 

10 

1 

6 

12 

8 

1 



1 



drs. 
15-542$ 

13-714* 

11*428* 

6-857* 

5942* 

13-713$ 

15S42* 

3-748* 

2742* 

5*483* 

10067* 

5-9424 

6582$ 

3-748* 



OloM 
O'Glot 
15*8* 

Hk'cLogrnuiiiie 3*2151 



I Icciprsmmc . 

Mill-sjKe' 



m28„ 

Kilogramme ' 2-S705 lb. 1 , , 

or 22048 1b. .■',.'.[;■( 

Myri.igramme 2674*5 lb.'ur.y. 

n } , -j 22-048 lb. As-mrJ. 

Quintal * -] ewl.3qri..-!tiU>. 

iVIillier or liar, j *aL 16 cm. 8 qr* 12 lb. 



French Wrights u4 hwotjs: 



'.". ; ensures at Lengt.i. 

V Eng. Feet. 

>_..-. 3(88] 

French feet 3-07S4* . - 

MiiliRH-tr.; 

Decimetre 

Metre 



Measures of Capacity. 

C. Ins. 

Milliliire .06103 

Centilitre -60128 

Decilitre 6-10279 

Litre, or cubic decimetre--. 6U027&1 

Decalitre 610 -27900 

Heclolitra.-j GJ02-;':-n ■■ 

Kylolitru :.a G'1027-' ' 

MycUlin-e'.- (il0!!7!) 

1 '■•-- is nearly 2J wine pint* t- 
— ' - — 12J wi "-- 



kiioliti 



e-8i7i. 



■88871 i 
3 8S70B" 
38-37078. 

.... S93 7078O 

hKOsaetn. 383707900 

Lilonvtre 3937078000 

•tyri-iii-ctre . . . ,T W07-8uO(k- 

" S K ih-.ietres are nearly 4 milea, °'V 
1 Inch i» •0254 metre. 
100 leer .ire nearly SOS metre's. 

Of EttperSdM. 

ire, or square decameter.. 1186 aq. yda. 



Hectare 24712 a 

Of Solidity. 
Mete, or cubic metre 3S-S171 cub. feet. 

Reclatere 3*317 „ 

Vnti^Kif 610-28 eub.in 

UWIMS.H $1-028 

13080. cub. yd.. 



D^.i-ilm 
:[.-li...„ 



. 180-80' 



MaJdmmn Density- u f Water, 43 degrees rutrenheit 

1 Cubic foot uf water 6j Imperial gallons . I 

1 Oylindric foot „ about 

1 Cubic foot ,i weighs 62'S lb. avoirdupois-. I 

1 Cy.in.Jric -*- 

1 Lineal (1 inch Iqu are) 

12 2 Imperial gallons 

224 „ * 

1 -8 Cubic feet A 

38-84 



1 Ton. 
1 cwt. 



SCALE OF PAT O: 

Europeans, 

i Mailers 

Ridinjt Mmim... •■• 

Rceimema', bMjaant Major.. 
K. f-i ■< ' nl UusrWr Mattel B 
Troop .Serjeant Maji 
Troop «u- ' 

Torpor 
lluml.. 



uniter Master iserjeaii 




(After 14 Yea 

. (After 14 , 

ie " ' JUodetl* . 





j After 14 Years Sen. 

"•""• \V.uAer H .. „ 

J After 14 „ 

t " ,nnt ™ | Voder 14 

NoTfc-For f.ood Conduct 1'ajr *ida Fool Ar 
lillery Table*. 



■Jad 

lad 



JNaijrues 

■Trumpeters. . 



Chowdries 

Graanculwi. 
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European Horse Artillery Articles. 



Helmet 

„ Oil Skin Cover 

Forage Cap 

Dress Jacket , 

Undress Jacket (Cloth) 

Fatigue Jacket (Flannel) 

Girdles 

Woollen Trowsei s, pairs 

Cloak 

White Trowsers, pairs 

Banyan „ ,, 

White Shirts 

Banyan ,, 

Flannel Waistcoats 

White Helmet Cover 

White Forage Cap Covers 

Socks (2 pairs worsted, 2 cotton,) 

Braces 

Towels 

Holdall containing 

Button Stick and Brush 

Knife, Fork and Spoon 

Hair Comb and small tooth Comb. . 

Hair Brush 

Razor, Soap Brush, and Soap 

Needles,Thread, thimble, buttons&c. 

Clothes Brush 

Shoe do, 

Spunge 

Boots and Spurs, pairs 

Shoes and Clasps 

Marking Stamp 

Mess Tin and Cover. ♦ 

Regimental Carpet 

Quilt 

Account Book 

Bible and Prayer Book 

Gloves 



Number of each consti tuting^ 



Field Kit 



Reserve 
Kit. 







1 





1 

1 

1 

1 



2 



2 

2 



1 

2 



due por 



ion. 



1 
1 

1 
1 




4 

6* 


1 
1 
2 


1 









1 

2 


1 
1 









Total or 
Full Kit 



4 
2 
6 
2 
2 
1 
2 
4 
1 
2 
1 
1 
1 
1 
1 
1 
due portion 

2 
1 
1 
2 
1 
1 
1 
1 
1 
1 



The above allotments of Articles constituting the " Field" and " Reserve" Ki 
are intended for ordinary occasions. The proportions can be varied under vari 
ng circumstances, at the discretion of Commanding Officers. 



J SON-COMMISSIONED HABK AMD FILE 



V-;A-r* ; 

H:.[|- I'nv Bii ; :k-.s 

\n „ • i A{ t" 1* Vwra: 

Gunn " b iUndrrl* ., 

Puokllliea 



ristClass or after lQYearsServip 
'1.3d ", orunderS ,',' ',', 



„ under IB „ 
Gun Latcarv . < I'll :Tf-:-'r'Z':\\:'~r,-' 

April 1837 

Gtb Clin „ 

NuwinberlflSB 



Puckallif » 

BheasliK, 

Latcar Boys. . 



1" 


i 




; 


:■' 


.. 






■■• 


i 


i ;■■■ 


: 






I .'i 












s 


., 


,. ., 




.■i 


9 

1 


a in 
i- 


-/ 


IV 


.1 




* 


SI 


1 
{ 


i- i 

G | 


■i 



VA 






ii 


n 








* 








t 


11 






r 


i. 






7 


18 


4 





7 


i;j 


4 


o 


V 

10 

5 


u 

h 

t 


1C < 
C 









T+ 


„ 





n 


II 


! 






II 


! 




ii 










7 * 


E ( 




3 

7 


9 


; r 
S 
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, * TtoAlh**,g*r. Ike rale, <J G. C, fS wW 
,., «,l,t,i;.;« l* >l~ P W i.i-I..WJ.i It,, prre&nr TnMt 
by Ctroorali, tfomaW™. tti.-Ut, ;*<! Gamatt 
tnl-tltj tu, tr o/terUt \tl A-ptembtr 1866 lad «uc 
InMrfr. „i,,., r ,|,„^,, w l*(W*rt* uM ha* 

'rltu/auhnl thiir ctttn <„ Ltntth of Strt ■■■: Pao. 
AAe» S Y«Wa I 3 I 



Ration Mcnty 
There ia Annaa S and nlr- « 
•y dally for 



Guv.rnmen't dors 

"fillttilift 
hy Bill., Nil 



! ■'■ ■:- . -.. to 

i the vim ato ' 
■Ik. hi:.. 



Cet of [he Station. 

Karkhaua- 
Butloek Serjcsai ncclualie of Pay of Rank 

Darogah * 

Choodry ,..!!!*. 



N R. -Driven r*B*l*e additional (). C. Pay , 
J,;'.'"* '."t "'V.'i? Yt " 1 '.' S r"^e, end 2 Rupe 



ll after 20 Yea 
a 3.8-0 p. 

■v L.r Si., 



allowed for each 



Eico Money. 

If the Srd»ort nf Hire slicuMW unto Kmn per Rupee, the 
Station MnniMy, at the rnle of •> S.ers pet man per diem. 

Scale of Bitioui Supplied daily to the European Troops 

t II, nf H.^A , „„, * 




1 Ih.'ofVcpeiflhlet, 
3 lbs. of Firewood. 



Table of Followers Fay. 






s only. 
Jo. 


Followers and Funds. 


Garrison \ m Cam P 


Men in m ■: 





" 

e 




% 

IL' 

1 
1 


■ ■■ 
A 


as 










i 




rioP' U J.'.v.v.::::::::;:*;:::::: 


!■■■■! pet ■ . :i. Compact's !■ 


1 


10 


11 2 


l 





Broken periods of a month to be charged for Followers as follows 
1( pmcDl from I to 5 days No Stoppage. 

6 10 10 „ i of p*y of Follower 
10 10 15 J 
IS (o 10 ., i 

20 to se ,. j „ „ 

„ 25 to 81 „ full stoppage. 


Europe »r. Foot Art ill-r j- and Infantry 
Articles 


Number o 
Field Kit 


f.a'jb i-.j 
ReBerva 

Kit. 


BtitntiO£. 
Total of 
Field Kit. 





1 

1 

1 

2 
2 


2 

2 

n 




1 






4 



It 



j 

2 
2 

2 

1 


2 

2 
2 
2 
3 

2 
4 
2 
2 
































Braces (1 Pair white forwhito clothing) 











if each constituting. ~ 
"- rve total of 
Field Kit. 



Raior, Soup Biu»b, and Soap. 
Need lr»,Tbtrad,ihunblr-, but tons &c i 
Clothe* Itruib. , 



Quilt.. 

'Ai'cmin' llouk 

Bihlen \ I'rjvtr Hook.. 

Paek Cloti 

.. Shngt.. 

Field Valiie. 



iovc aiiutmi'tus (il Articles cone 
idpil tor ordinary occasions. The proponioi 
, at the discretion of the Commant 
Lstscars and Driven. 



Jl 



Total or full kit. 



EEt'rtiiiiml 



Inter taaiwl 

i.t.Fvnu-i,! .11 
let May 1637 - ■ 



Pay. I MM. I ray. |sutts 
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